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NASA P E R I O D I C  R E P O R T  
1 J a n u a r y  t o  30 June 1970 
T h i s  r e p o r t  c o v e r s  t h e  p e r i o d  from J a n u a r y  1 ,  1970 t o  
June  3 0 ,  1970. The major  p o r t i o n s  o f  t h i s  r e p o r t  a r e  p a t t e r n  
r e c o g n i t i o n  and s o i l  mapping s t u d i e s  p e r t a i n i n g  t o  s o i l  
c l a s s i f i c a t i o n .  Other a n c i l l a r y  i n f o r m a t i o n  inc ludes  p r o g r e s s  
r e p o r t s  from t h e  pho tography  1 a b o r a t o r y  , A P T  s a t e 1  1 i t e  
t r a c k i n g  s t a t i o n ,  and m i s s i o n  r e c o r d s ,  
4 P a t t e r n  R e c o g n i t l o n  - Genera l  
Two major  g o a l s  o f ’ t h e  p a t t e r n  r e c o g n i t i o n  sys t em a r e  t o  
d e v e l o p  an a u t o m a t i c  p a t t e r n  r e c o g n i t i o n  system t h a t  i s  useful  
_. f o r  a n a l y s i s  and f e a t u r e  deve lopment ,  f e a t u r e  s e l e c t i o n ,  and 
c l a s s i f i c a t i o n  o f  remote  s e n s i n g  d a t a  and t o  determine the  
u s e f u l n e s s  of s p o t  d e n s i t y  r e a d i n g s  made on Ektachrome i n f r a r e d  
f i lm  f o r  t h e  c l a s s i f i c a t i o n  o f  c r o p s .  
P a t t e r n  r e c o g n i t i o n  programs p r e s e n t l y  be ing  deve loped  
and t e s t e d  a r e  f o r  use  w i t h  t h e  s p o t  d e n s i t y  measurements 
made w i t h  a Macbeth d e n s i t o m e t e r  which has  f o u r  f i l t e r  
combina t ions  (Appendix A ) .  Repor t s  o f  t h e s e  programs a r e  
p r i n t e d  i n  a l i n e  p a t t e r n  p l o t  and used t o  d e t e r m i n e  the 
sample d i s t r i b u t i o n  and p r o b a b i l i t y  d e n s i t y  f u n c t i o n s .  
P r e l i m i n a r y  resu l t s  show t h e  K-c lass  r e p o r t s  delng 82% c o r r e c t  
and the  mode-seeking r e p o r t s  b e i n g  79.4% c o r r e c t ,  
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Corn  was c o r r e c t l y  r ecogn ized  55 times and wheat'  64 t i m e s ,  
Corn was r ecogn ized  a s  wheat 1 5  t imes  and wheat as  corn  11 
t i m e s ,  New programs under  development  i n c l u d e  s c a t t e r  
d iagrams w i t h  p r i n t e r  p l o t  c a p a b i l i t y  f o r  s h a d i n g s  of  d i f f e r e n t  
a r e a s .  
I 
An a d j u n c t  s t u d y  w i t h  t h e  p a t t e r n  r e c o g n i t i o n  s t u d y  i s  
t h e  s o l a m e t e r  d i g i t i z a t i o n  and i s  e s s e n t i a l  t o  remote s e n s i n g  
a e r i a l  pho tography .  Var ious  models w i t h  a b s o l u t e  r e f e r e n c e  
p o i n t s  w i l l  be t r i e d  w i t h  t h e  d a t a .  
P a t t e r n  Recogn i t ion  Programs 
The f o l l o w i n g  programs have been w r i t t e n  and a r e  given 
below i n  a b r i e f  summary. 
. .. 
Data Gauss ian  
Request  a mean, s t a n d a r d  d e v i a t i o n  and number o f  
o b s e r v a t i o n s  and r e c e i v e  a g a u s s i a n  ( b e l l - s h a p e d )  
d i s t r i b u t i o n  o f  g e n e r a t e d  d a t a  w i t h  c h a r a c t e r i s t i c  
n ,  5 ,  n .  
Gamma Curve 
For  each d a t a  b lock  s u p p l y  a " h e a d e r "  ca rd  w i t h  
maximum and m i n i m u m  d a t a  v a l u e s  and t h e  number of  
v a l u e s  p e r  i n p u t  r e c o r d .  R e s u l t  - -  Histogram p l o t s  
o f  p r o b a b i l i t y  d e n s i t y  and cumula t lve  f r equency  f o r  
each d a t a  b lock .  ..i 
Edi t -
Examines each mis s ion  -- r u n  combina t ion  o f  
d i g i t i z e d  s o l a m e t e r  d a t a  and d e c i d e s  ( a c c o r d i n g  
t o  a s p e c i f i e d  p a r a m e t e r )  whe the r  r e - e v a l u a t i o n  
i s  n e c e s s a r y  on any one o r  more o f  t he  f o u r  
sol ame te r  r e a d i n g s  e 
Data pack 
Opera t e s  on d e n s i t o m e t r y  d a t a  n e u t r a l  f i l t e r ,  red  
f i l t e r ,  g reen  f i l t e r ,  b l u e  f i l t e r ,  a n d  forms r a t i o s  
(non- redundan t )  o f  n e u t r a l  r e d ,  n e u t r a l  g r e e n ,  
n e u t r a l  b l u e ,  r e d - g r e e n ,  r e d - b l u e  a n d  g r e e n - b l u e .  
Fu r the rmore ,  computes means and s t a n d a r d  d e v i a t i o n s  
of  t h e s e  10 e l emen t s  ove r  t h e  number o f  members i n  
a d a t a  s e t .  The o v e r a l l  e f f e c t  4 s  t o  d e c r e a s e  t h e  
number o f  r e c o r d s  b u t  i n c r e a s e  t h e  d a t a  c o n t e n t  o f  
t h e  r e c o r d s  and t h e r e b y  t o  some e x t e n t  p r e s e r v e  
t h e  s t a t  v a l u e  o f  the o r i g i n a l  o b s e r v a t f o n  s e t s ,  
The f o l l o w i n g  achievements  have been r eco rded  f o r  t h i s  
p e r i o d :  
Data A c q u i s i t i o n :  
1 P a t t e r n  Recogn i t ion  
= 4500 OBS 8 2 O / f i e l d  o f  1 7  c l a s s e s  @ 14 ,000 '  on 
A u g u s t  7 ,  1 9 6 9 .  
= 1250 OBS 8 5 / f i e l d  o f  1 7  c l a s s e s  8 60 ,000 '  on 
A u g u s t  8 ,  1969 ( N A S A ) .  
2 .  Sol amete r  D i  g i  t i  z i  n g  
98 runs  o f  s o l a m e t e r  d a t a  o v e r  19 mis s ions  have been 
d i g i t i z e d  8 1 / 2 "  i n t e r v a l s  and punched. 
3 .  M u l t i p l e  I n v e n t o r y  C o d i n g  
M i s s i o n ,  f i l m ,  s t r i p  c h a r t  i n v e n t o r i e s  have been 
o r g a n i z e d  and updated  f o r  t h i s  y e a r .  
4. PRT D i g i t i z i n g  
P r e l i m i n a r y  t r a i n i n g  (methods p r o c e d u r e s ,  s t e p s ,  
n e c e s s a r y  i n f o r m a t i o n ,  l o c a t i o n  o f  l o g s  e t c . )  has  
been c a r r i e d  o u t .  
1969 P - R - D  Survey:  
1, Studies  c a r r i e d  o u t  or be ing  c a r r i e d  o u t  i n c l u d e :  
a .  K-17 a v a i l a b i l i t y  s u r v e y  
b e  Experiment  cove rage  su rvey  
c " Expe ri men t -wl'se" Date-  A1 t i  t u d e -  Run-Data Form 
s u r v e y  on major  expe r imen t s  i n  1969, 
2 .  P r e l i m i n a r y  s teps  have been t a k e n  toward t a p p i n g  
ASCS r e c o r d s  f o r  1969 c r o p  i d e n t i f i c a t i o n .  
P r e l i m i n a r y  S t u d y  A n a l y s i s :  
Lower o r d e r  moment a n a l y s i s  o f  unequal s u b c l a s s  c a s e  
o f  h i g h  a l t i t u d e  p a t t e r n  r e c o g n i t i o n  d a t a  from NASA 
o v e r f l i g h t s  have p rov ided  some p r e l i m i n a r y  d a t a - s t r u c t u r e  
c o n c l u s i o n s  a s  we l l  a s  i n d i c a t i o n s  o f  some s e r i o u s  
l i m i t a t i o n s  t o  be d e a l t  w i t h  i n  f u r the r  s t u d i e s .  Graph ica l  
and t a b u l a r  r e s u l t s  p o i n t  o u t  d e s i r a b l e  and u n d e s i r a b l e  
a s p e c t s  o f  t h e  d a t a  a n d / o r  a n a l y s i s  p r o c e d u r e s .  
S t o r a g e / R e t r i e v a l  O r g a n i z a t i  on: 
1. Graphs ,  t a b l e s  and w o r k  s h e e t s  a s  we l l  a s  p a t t e r n  
r e c o g n i  t i  on n o t e s  a r e  c a t e g o r i z e d  and 1 oose  l e a f  
bound. A n  " O p e r a t i o n s "  book has  been c r e a t e d  f o r  
t h r e e  c a t e g o r i e s  ( a )  I n s t i t u t e  r e f e r e n c e  m a t e r i a l  
p r o c e d u r e s  ( b )  Common computer  error  check l i s t s  
and ( c )  day-by-day work l i s t s  - -  t o  f a c i l i t a t e  
smoo the r  o p e r a t i o n  w i t h i n  programming s t r u c t u r e  
and p a t t e r n  r e c o g n i t i o n  e f f o r t s  
2 .  A c a r d - d a t a  f i l e  has  been c r e a t e d  s e p a r a t e  from a 
program-card  f i l e  and each  has  been g i v e n  a l a b e l -  
i ndex  system a s s i g n m e n t .  
Use o f  P h o t o g r a p h i c  Data 
I n t e r p r e t a t i o n  o f  c o l o r  i n f r a r e d  and the rma l  i n f r a r e d  
photography p r o v i d e d  t h e  b a s i s  f o r  c o n s t r u c t i n g  a map d e l i n e a t i n g  
c l a y  pan c o n d i t i o n s .  Clay pans a r e  a ma jo r  s o i l  l i m i t a t i o n  
and o c c u r  t o  some e x t e n t  i n  a l l  a g r i c u l t u r a l  a r e a s .  Clay pans 
.. .a* c a u s e  s u b s t a n t i a l  r e d u c t i o n s  i n  c r o p  y i e l d s .  
The economic s i g n i f i c a n c e  of  t h i s  r e s e a r c h  f i n d i n g  i s  
t h a t  t h e  map can be used by t h o s e  who w i s h  t o  u n d e r t a k e  remedia l  
measures  such  a s  deep  p lowing ,  o r  i t  wil l  s e r v e  t o  g u i d e  t h o s e  
who wish t o  p l a n t  c r o p s  more a d a p t e d  t o  t hese  c o n d i t i o n s ,  such 
a s  s h a l l o w  r o o t e d  g r a s s e s ,  
Much o f  the  s t u d y  a r e a  has  been p r e v i o u s l y  cove red  w i t h  
a s t a n d a r d  s o i l  survey .  As a p a r t  of t h i s  s t u d y ,  a g r a d u a t e  
s t u d e n t  has  made e x t e n s i v e  f i e l d  i n v e s t i g a t i o n s  g a t h e r i n g  
s o i l  m o i s t u r e  s a m p l e s ,  g a t h e r e d  d e t a i l e d  s o i l  d a t a  a t  s p e c i f i c  
s i t e s  and t a k e n  ground p i c t u r e s .  These f i e l d  d a t a  a r e  b e i n g  
c o r r e l a t e d  w i t h  a e r i a l  imagery i n  an a t t e m p t  t o  improve t h e  
d e t a i l e d  surveys t o  p r o v i d e  a means o f  speeding u p  s o i l  s u r v e y s .  
The p o t e n t i a l  v a l u e  of these  s t u d i e s  l i e s  i n  improving  
t h e  a c c u r a c y  of present  s u r v e y s  and i n  s p e e d i n g  u p  s o i l  
s u r v e y  m e t h o d s ,  t h e  l a t t e r  by p e r m i t t i n g  t h e  s o i l  s u r v e y o r  
t o  use remote  sensing imagery t o  d o  a s u b s t a n t i a l  amount o f  
the  d e l i n e a t i o n  o f  s o i l  b o u n d a r i e s  i n  t h e  o f f i c e  b e f o r e  going  
. t o  t h e  f i e l d .  - 
The imagery t a k e n  i n  1969 was examined n o t i n g  t h e  v a r i o u s  
s o i  1 p a t t e r n s  p r e s e n t .  The so i  1 p a t t e r n s  e x t e n d  a c r o s s  s e v e r a l  
c r o p p i n g  s i t u a t i o n s .  For t h i s  r e a s o n  the  i d e n t i f i c a t i o n  o f  
s o i l  p a t t e r n s  i s  d i f f e r e n t  f o r  each c r o p p i n g  s i t u a t i o n .  The 
d e n s i t y  d i f f e r s  f o r  each c r o p  which shows a s o i l  p a t t e r n .  
S o i l  p a t t e r n s  o b s e r v e d  were d u e  t o :  
1 .  Claypan 
2 .  Texture 
3 .  Topography 
4.  Sha l low d e p t h  t o  l ime  a c c u m u l a t i o n  
5. S a l i n e  c o n d i t i o n s  . 
6 .  Rocks 
I d e n t i f i c a t i o n  o f  t h e s e  p a t t e r n s  r e q u i r e s  p rocedures  t o  
r e c o g n i z e  t h e  t e x t u r e  o f  t h e  p a t t e r n s  a s  wel l  as  t h e  
c h a r a c t e r i s t i c  wave leng ths  i n v o l v e d .  Base maps have been 
made a l o n g  t h e  Oahe s o i l  l i n e  # l  f o r  t h e  s o i l  p a t t e r n s  s h o w i n g  
t h e  v a r i o u s  l i m i t a t i o n s  t o  i r r i g a t i o n ,  a s  well as  landforms.  
The l i m i t a t i o n s  invo lved  a r e :  
1 .  Depth t o  c l aypan  
2 .  Topography 
3 .  S t o n i n e s s  
4 .  S l o w l y  permeable  s u b s t r a t u m  
5 ,  Wetness 
The landforms f o u n d  a long  th i s  l i n e  a r e :  
I .  Undu la t ing  t o  r o l l i n g  g l a c i a l  t i l l  p l a i n  
2 .  Near ly  l e v e l  g l a c i a l  l a k e  p l a i n  
3 .  Near ly  l e v e l  t o  hummocky s a n d s  
4.  S t ream channe l s  
a .  F l o o d  p l a i n  
b .  T e r r a c e s  
Because o f  t h e  c ropping  p a t t e r n s  i n  t h e  Oahe a r e a  on ly  
abou t  20-30% of  t h e  l and  s u r f a c e  i s  b a r e  a t  any one t ime .  
For t h i s  reason  t h e  s o i l  p a t t e r n s  a r e  n o t  i d e n t i f i a b l e  a t  a l l  
t imes  o f  t h e  y e a r  or o v e r  a l l  c ropp ing  s i t u a t i o n s ,  In  A u g u s t ,  
1969  t h e  s o i l  p a t t e r n s  appea r  b e s t  i n  f a l l o w  s o i l  or g reen  
c r o p s  and n o t  i n  s t u b b l e  a r e a s .  F o r  t h i s  reason  the  f l i g h t s  
p lanned  for 1970 a r e  schedu led  t o  b e s t  u se  t h e  v a r i o u s  c r o p s  
.. * *". 
. .  . .  
grown i n  t h e  a r e a  a s  i n d i c a t o r s  o f  s o i l  l i m i t a t i o n s .  The major  
c r o p s  a r e  s p r i n g  w h e a t ,  c o r n ,  o a t s ,  and hay ,  Two f l i g h t s  by 
the  Remote S e n s i n g  I n s t i t u t e  have been made d u r i n g  t h i s  p e r i o d .  
One on May 2 6 ,  1970 and t h e  o t h e r  on June  2 5 ,  1970.  
- Other a c t i v i t i e s  i n c l u d e  i m p r o v i s i n g  b e t t e r  forms f o r  
g r o u n d  truth i n f o r m a t i o n  a s  well a s  s o i l  m o i s t u r e  d a t a .  Also 
Bureau o f  Reclamat ion  maps were o r d e r e d  f o r  comparison w i t h  
imagery .  
P h o t o g r a p h i c  L a b o r a t o r y  
W i t h i n  t h e  p a s t  m o n t h  t he  photo  l a b  a t  t h e  Remote Sens ing  
I n s t i t u t e  has tu rned  o u t  we l l  o v e r  two h u n d r e d  p r in t s  which 
have a i d e d  r e s e a r c h  f o r  such  p r o j e c t s  a s  i n s e c t  i n f e s t a t i o n ,  
I 
p o l l u t i o n ,  l a k e  s e d i m e n t a t i o n ,  and w a t e r  q u a l i t y .  These 
p r o j e c t s  a r e  b e i n g  s t u d i e d  by Fred Schmer. The N A S A  p r o j e c t  
has  u t i l i z e d  t h e  pho to  l a b o r a t o r y  h e a v i l y ,  Many prints o f  
t h e  Oahe s o i l  l i n e s  were made f o r  Bob Heil and Chuck F r a z e e ,  
P l a n t  S c i e n c e  Depar tment .  They used these  p r i n t s  t o  d e l i n e a t e  
c l a y  pans and v a r i o u s  s o i l  t y p e s .  O the r  s t u d t e s  fo r  which 
pr ints  were made i n c l u d e  p u b l i c a t i o n s  by Fred Waltz and a l s o  
Black H i l l s  r a i n f a l l  and Rapid C i t y  i n t e r s t a t e  for  V i c t o r  Myers. 
An i n c r e a s i n g  need f o r  b l a c k  and whi te  p i c t u r e s  was met 
. .  
w i t h  the  h e l p  o f  Rod Ramsel l .  
As summer p r o g r e s s e s  many p r o j e c t s  a r e  s h i f t i n g  i n t o  
h i g h  g e a r  r e q u i r i n g  a g r e a t e r  o u t p u t  f r o m  t h e  p h o t o  Tab. We 
a r e  m e e t i n g  t h a t  r e q u i r e m e n t  w i t h  p a r t t i m e  h e l p  f o r  t h e  p a s t  
few weeks. 
S a t e l l i t e  T r a c k i n g  S t a t i o n  
F o r  s e v e r a l  months t h e  t r a c k i n g  s t a t i o n  f o r  E S S A  and 
N I M B U S  m e t e o r o l o g i c a l  s a t e l l i t e s  a t  t h e  .Remote Sens ing  I n s t i t u t e  
has been i n o p e r a t i o n a l  because o f  v a r i o u s  d i f f i c u l t i e s  
e n c o u n t e r e d  w i t h  equ ipment .  
The f i r s t  r e c e i v e r  t h a t  was t r i e d  was t o o  n o i s y  and c o u l d  
n o t  be q u i e t e d  w i t h o u t  a r e l a t i v e l y  l a r g e  amount o f  te 's t  
s i g n a l .  S i n c e  i t  was known t h a t  t h e  r e c e i v e d  s i g n a l  wou ld  be 
q u i t e  s m a l l ,  a d i f f e r e n t  r e c e i v e r  was t r i e d .  A c o n v e r t e r  w a s ,  
b u i l t ,  t e s t e d ,  and t u n e d  t o  t h e  r i g h t  f r e q u e n c y .  
No s a t e l l i t e  was r e c e i v e d  u n t i l  50db o f  g a i n  was a t t a c h e d  
a t  t h e  an tenna end. On June 18  the .  s a t e l l i t e  p i c t u r e  was . 
r e c e i v e d  a t  a f r e q u e n c y  o f  137.50 mega-her tz  ' (ESSA 1 ) .  O t h e r  
p i c t u r e s  have been r e c e i v e d  a t  f r e q u e n c i e s  o f  136.95 ( N I M B U S  '3) 
and 137.62 ( E S S A  8 )  mega-her tz .  
A t  p r e s e n t ,  we a r e  e n c o u n t e r i n g  d i f f i c u l t i e s  i n  s y n c i n g -  - 
t h e  s i g n a l  i n  a t  t h e  r i g h t  t ime,-  need a p r e c i s i o n  d r i v e  f o r .  ' _ -  
1 .  
t h e  h e l i x  mo to r ,  need a r e l i a b l e  s o u r c e  f o r  TBUS messages i n  
o r d e r  t o  l o c a t e  t h e  s a t e l l i t e s  and a u t o m a t i c  t u r n  on and o f f  
c a p a b i l i t i e s  f o r  t h e  equipment .  
Once we have t h e  n e c e s s a r y  s t a r t i n g  i n f o r m a t i o n  from the 
TBUS messages ,  a program i s  a v a i l a b l e  t h a t  will  e n a b l e  us t o  
t e l l  the e q u a t o r  c r o s s i n g  time a n d  t h u s  t e l l  us what t ime  
t o  s t a r t  l o o k i n g  f o r  t h e  s a t e l l i t e .  
. 
Once the  t r a c k i n g  s t a t i o n  i s  f u l l y  o p e r a t i o n a l  t h e  d a t a  
on c loud  cove r  w i l l  be used t o  p l a n  f l i g h t s  on the v a r i o u s  
p r o j e c t s  t h a t  the  Re-mote S e n s i n g  I n s t i t u t e  1s  i n v o l v e d  i n .  
APPENDIX A 
M A C B E T H  DENSITOMETER TD-102 
1 General  D e s c r i p t i o n  
The TD-102 i s  a s i n g l e - u n i t  t r a n s m i s s i o n  d e n s i t o m e t e r  
equipped  w i t h  f o u r  s e l e c t a b l e  f i l t e r s  f o r  c o l o r  and v i s u a l  
d e n s i t y  measurements w i t h i n  a r ange  o f  0 - 4 . 0  d e n s i t y  u n i t s .  
S e p a r a t e  mechanical  t r imming c o n t r o l s  e n a b l e  p r e c i s e  
i n d i v i d u a l  z e r o i n g  o f  each o f  t h e  s e l e c t a b l e  f i l t e r s  
c o n t a i n e d  i n  t h e  instrument .  The r e a d i n g s  t aken  w i t h  t h e  
TD-102 i n d i c a t e  American S t a n d a r d  d i f f u s e  t r a n s m i s s i o n  
d e n s i t y .  
2 .  O p t i c a l  System 
O p t i c a l  Geometry: Meets ASA s t a n d a r d  PH2.19-7959 for  
measur ing  d i f f u s e ,  t r a n s m i s s i o n  d e n s i t y .  
Co lo r  F i  1 t e r s  : 
Turret  P o s i t i o n  F i  1 t e r  Wrat ten 
Red 92  
Green 9 3  
B1 ue 9 4  
Vi sua1  ( n e u t r a l  ) 106 
3 .  O p e r a t i o n  
The TD-102 i s  always t u r n e d  on  so n o  warm u p  t ime  i s  
i n v o l v e d .  P o s i t i v e  t r a n s p a r e n c i e s  a r e  p l aced  on t h e  
i n s t r u m e n t  s o  t h a t  r e a d i n g s  may be t aken  a t  s p e c i f i c  p o i n t s .  
These p o i n t s  a r e  a s c e r t a i n e d  by l o c a t i o n  o f  panel  markers  
i n  t h e  t r a n s p a r e n c y .  A r e a d i n g  f o r  each t u r r e t  p o s i t i o n  
or f i l t e r  i s  t a k e n  w i t h o u t  r a i s i n g  t h e  s n o u t .  
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SPEECHES G I V E N  BY RSI S T A F F  
SPeaker  O r g a n i z a t i o n  Date 
1 /20  Myers S o u t h  Dakota F e r t i l i z e r  Assoc. 
S ioux  F a l l s ,  S .  D .  
Myers IEEE, SDSU 
Myers Conse rva t ion  D i s t r i c t  
S u p e r v i s o r s  Annual Banquet 




Waltz H o r t i c u l t u r e  Dep t . ,  SDSU 
Myers Pol 1 u t i  on Seminar  , SDSU 
Myers Lower James Conservancy 
S u b - D i s t r i c t ,  M i t c h e l l  SD 
3/30 Schmer .Crop and L ives tock  Improvement 
A S S O C . ,  M i l l e r ,  S . D .  
Schmer Kiwanis C l u b ,  F landreau  , SD 
Waltz  Bankers Associ a t i  on 
P i e r r e ,  S .  D .  
Myers Geosc ience  Symposi um 
Washington,  D .  C .  
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Waltz Dutch E l m  Committee 
S ioux  F a l l s ,  S. D .  
4/15 
4/22 Waltz Dutch E l m  Committee 
S i o u x  F a l l s ,  S .  D .  
4/30 Val t z  Rotary C l u b  
Watertown, S .  D .  
5 /4  Myers Graduate  S t u d e n t  Seminar 
Ag.  E n g .  Dept. SDSU 
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Howard, S .  D .  
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Date 
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O r g a n i z a t i  on I 
Seminar  g u e s t  s p e a k e r  
S t a n f o r d  U n i v e r s i t y ,  Cal i f .  
E l e c t r i c a l  Eng inee r ing  Seminar  
SDSU 
Data Hand1 i n g  Semi n a r ,  SDSU 
L ions  C l u b  
Brook ings ,  S .  D .  
Lemke, Wal tz  S t a t e  4-H C l u b  tours a n d  
p r e s e n t a t i o n s .  
A P P E N D I X  D 
R E M O T E  SENSING INSTIT'ilTE ' 
Sou th  Dakota S t a t e  U n i v e r s i t y  
Mi s s i o n  F 1 i CJ h t I n f o  rm a t i c n 
Mission No: 1 0 4  D a t e :  Ma.y 26 ,  1970  
S i t e :  Oahe and Oahe R e s e r v o i r  
R u n  No: 
L i n e  No: 
Heading:  
A 1  t i  t u d e ,  A G L  : 
C 1  o u d s  : 
Haze: 
S t a r t  Time: 
End Time: 
Hass Cameras (Frame N 
No. l(70nnm) Film No 
Fi lm Ty 
F i  1 t e r  : 
No. Z(7Gmm) Film No 
Film Ty 
F i  1 t e r  
No. 3(7Gmm) Film No 
Fi lm Ty 
F i l t e r :  
No. 4(70mm) Fi lm No 
Film Ty 
F i l t e r :  
K-17 Cane r s s  (Frame N 
No. 5 ( 6 - i n j  Film No 
F i lm Ty 
F i  1 t e r  : 
No. 6 ( 1 2 i n )  Film No 
Film Ty 
F i  1 t e r :  
P R T  C h a r t  No: 
S c a n n e r  C h a r t  No: 
S o l  a m e t e r  C h a r t  No : 
Mark 1-G, F i l t e r '  
1 2 5 0 ,  F i l t e r  
1251 F i l t e r  
7 2 5 2 ,  F i l t e r  
P @  
I 6 7 1 ! d 
i; 4 1 I ! 
I 3  90"  B 
14,500 f f 
:I 2 1 - 3 4  I 35-47 I 1 
1 aa i 
L. 
8403 1 i- ! I 
j 25A I 6 1 
i 157 
* '  8443 
* '  61.5 30M i 
Comments: 
APPENDIX D 
R E M O T E  SENSING INSTITUTE ' 
Sou th  Dakota  S t a t e  Univers i ty  
Mission F l i g h t  I n f o r m a t i o n  
Mission No: 112  D a t e :  June 35, 1970 
S i t e :  Oahe S o i l  Lines 
R u n  No: 
L i n e  No: 
Headi n g  : 
A1 t i  t u d e  AGL 
C 1  o u d s  : 
Haze: 
S t a r t  Time: 
End Time: I-.----! I I 
ame No) 
l m  No: 
Hass Cameras 
No. l(7Omm) 
l m  Type 
l t e r :  
F i  
F i  
F i  
F i  
F i  
F i  
F i. 
F i  
F i  
F i  
F i  
No. Z(70mm) l m  No: 
l m  Type 
1 t e r  
lm No: No. 3(70mm) 
lm Type 
l t e r :  
No. 4(70mm) l m  No: 
l m  Type 
' I t e r :  
( F r  
F i  
F i  
F i  
F i  
F i  
F i  
ame No) 
l m  No: 
K-17 Cameras 
No. 5 ( 6 - i n )  
l m  Type 
l t e r :  
No. 6 ( 1 2 i n )  l m  No: 
l m  Type 
I t e r :  
P R T  C h a r t  No: 
S c a n n e r  C h a r t  N o :  
S o l  a m e t e r  C h a r t  No: 
Mark 1 - G ,  F i l t e r .  
1 2 5 0 ,  F i l t e r  
1251 F i l t e r  
i 2 5 2 ,  F i l t e r  
